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A drug delivery device provided with a one-way mechanism 

The invention relates to a drug delivery device compris- 
ing a housing with a drug container, said drug container 
having delivering means comprising a piston for expelling 
a drug from the drug container, said housing further com- 
prising a displaceable piston rod abutting the piston of 
the drug container, rotating means being in engagement 
with the piston rod, said rotating means being provided 
with a one-way mechanism. 

The delivery device may be of any type that delivers a 
liquefied drug to a person as an aerosol spray, an injec- 
tion or a high-pressure jet. Preferably, however, the de- 
livery device is an injection syringe that may be of a 
single-use type or a type having an exchangeable drug 
container or cartridge. 

A drug delivery device of this kind is known from US-A~ 
4,367,739 that discloses a syringe provided with a 
threaded actuating rod with a piston that is arranged in 
a container or barrel containing the drug. The actuating 
rod is provided with a knurled knob at the end opposite 
the piston, said knurled knob being provided with a one- 
way mechanism. The one-way mechanism comprises a ratchet 
lock that may be released by manually disengaging a 
ratchet tooth from a ratchet wheel. 

This type of one-way mechanisms is known in a number of 
appliances where movement in one direction is allowed 
while movement in an opposite direction is prevented. The 
movement may be linear or rotating. 
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Although widely used/ manufacturing of a ratchet lock is 
relatively complicated since it comprises manufacturing 
of a ratchet tooth part and a ratchet wheel, each having 
matching teeth, and mounting each of these parts with co- 
operating parts of the device in which the ratchet lock 
is to be used. Finally, the cooperating parts are assem- 
bled. 

It is an object of the present invention to provide a 
drug delivery device with a rotatable axle provided with 
a one-way mechanism that is structurally simpler than the 
previously known one-way mechanisms of the known devices. 

This is achieved by providing the drug delivery device 
mentioned in the opening paragraph with a one-way mecha- 
nism that comprises a helical spring wound tightly around 
said axle, one end of said helical spring being fixed in 
relation to the housing, the other end of the helical 
spring being in a free state. 

By arranging the one-way mechanism in this way a very 
simple and yet reliable one-way mechanism is provided. 
Further, the one-way mechanism is easy to build into a 
drug delivery device since it comprises very few parts. 

The drug delivery device may be of a single-use type or a 
type having an exchangeable drug container or cartridge. 
If the drug delivery device is of the latter type, a re- 
lease button is provided, said release button being able 
to displace the free end of the helical spring in a di- 
rection of unwinding the helical spring. Thereby the 
helical spring loses its frictional engagement with the 
axle and the axle is free to rotate in either direction. 
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In this way the piston rod can be retracted from the car- 
tridge and the cartridge can be exchanged. 

In a preferred embodiment the piston rod is provided with 
a toothing and is in engagement with a piston rod driving 
wheel provided with a complementary toothing, said piston 
rod driving wheel being mounted on said axle. In this em- 
bodiment, displacement of the piston rod is provided by 
rotating the axle, said rotation being provided by any 
known means, e.g. by a push button in engagement with the 
axle or by an electric motor. 

In order to minimize the size of the drug delivery device 
the piston rod may be flexible and is positioned partly 
around the piston rod driving wheel. A guiding face may 
be provided in the housing, said flexible piston rod be- 
ing positioned between said guiding face and said piston 
rod driving wheel. 

The invention will be described in detail in the follow-- 
ing with reference to the drawings in which 

Fig. 1 shows a part of drug delivery device comprising a 
one-way mechanism according to the invention, and 

Fig. 2 shows in enlarged scale the working principle of 
the one-way mechanism. 

In Fig. 1 a part of a drug delivery device according to 
the invention is shown. The drug delivery device com- 
prises a housing 1 provided with an accommodation for an 
exchangeable drug container or cartridge 2. The cartridge 
2 is provided with a rubber seal 3 in a first end 
thereof, said rubber seal 3 being penetratable by a hoi- 
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low injection needle (not shown) for administration of 
the drug 4 from the cartridge 2. A displaceable piston 5 
is provided in the cartridge 2 for expelling the drug 4. 

A flexible piston rod 6 is provided in the housing 1, One 
end of the flexible piston rod 6 abuts the piston 5 pro- 
vided in the cartridge 2 and by displacing the flexible 
piston rod 6 the piston 5 is displaced in the cartridge 
2, expelling an amount of the drug 4 from the cartridge 
2. 

The flexible piston rod 6 is provided with teeth 7 form- 
ing a toothing at the inwardly bending side and is in en- 
gagement with a piston rod driving wheel 8 provided with 
teeth 9 that are complementary with the teeth 7. The 
flexible piston rod 6 is positioned between the piston 
rod driving wheel 8 and a guiding face 10 of the housing 
1. 

The piston rod driving wheel 8 is mounted on an axle 11 
which is rotatable in an anticlockwise direction (in the 
direction of the arrow A) as well as in a clockwise di- 
rection (in direction of the arrow B) . 

When the axle 11 is rotated in the direction of the arrow 

A, the flexible piston rod 6 is displaced downwards in 
the cartridge 2 displacing the piston 5 and expelling an 
amount of the drug 4. The axle 11 is rotated in the di- 
rection of the arrow A when an amount of the drug 4 is to 
be administrated to a person. 

When the axle 11 is rotated in the direction of the arrow 

B, the flexible piston rod 5 is displaced upwards in the 
cartridge 2, optionally totally retracted from the car- 
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tridge 2. The axle 11 is rotated in the direction of the 
arrow B when the cartridge 2 is to be exchanged which re- 
quires that the flexible piston rod 6 is removed from the 
cartridge 2. 

The rotation of the axle 11/ which controls the displace- 
ment of the flexible piston rod 6, is controlled by any 
known means and is not shown. For instance, the axle 11 
may be rotated by mechanical means, such as a push-button 
provided with a toothed rack that cooperates with a gear- 
wheel provided on the axle. 11, or it may be rotated by an 
electric motor. In the drug delivery device the dose to 
be administrated may be preset and administration is 
achieved either by pressing the push-button or by acti- 
vating the electric motor whichever is the case. 

In a drug delivery device it is important to prevent dose 
built-up, i.e. to assure that the amount of 'drug expelled 
from the cartridge 2 corresponds to the set dose when the 
axle 11 is rotated a preset rotation. Therefore, it is 
important that the flexible piston rod 5 in normal use is 
prevented from being displaced backwards in the cartridge 
2. If the flexible piston rod 6 is displaced backwards in 
the cartridge 2 and no longer abuts the piston 5, the 
next amount of administrated drug will be smaller than 
prescribed which is undesirable. 

In order to prevent the flexible piston rod 6 in being 
displaced backwards a helical spring 12 is wound tightly 
around the axle 11. The helical spring 12 has a first end 
13 that is fixed to the housing 1 of the drug delivery 
device and a second end 14 that is in a free state inside 
the housing 1, 
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The helical spring 12 is wound tightly around the axle 11 
and is therefore frictionally engaged with the axle 11. 
However/ when the axle 11 is rotated anticlockwise in di- 
rection of the arrow A, the helical spring 12 loosens due 
to its free second end 14 and allows the axle 11 to be 
rotated in this direction. 

If it is attempted to rotate the axle 11 clockwise in di- 
rection of the arrow B, the helical spring 12 is tight- 
ened even more due to the fixed first end 13 and the axle 
11 is instantly prevented from being rotated in this di- 
rection. 

The helical spring 12 being wound tightly around the axle 

11 in this way assures that the axle 11 can be rotated in 
one direction only. 

However, when the cartridge 2 is to be exchanged, the 
flexible piston rod 6 have to be retracted from the car- 
tridge 2, i.e. it has to be drawn backwards by rotating 
the piston rod driving wheel 8 clockwise. As described 
above, this rotation is prevented by the helical spring 

12 wound around the axle 11. However, by pressing the 
free end 14 of the helical spring 12 downwards in direc- 
tion of the arrow C the helical spring 12 loses its fric- 
tional engagement with the axle 11 and the axle 11 is al- 
lowed to rotate clockwise thereby retracting the flexible 
piston rod 6 from the cartridge 2. The free end 14 of the 
helical spring 12 may be pressed downwards by a push- 
button 15 extending out of the hosing 1- 

The working principle of the above-described one-way 
mechanism is shown in Fig, 2 in an enlarged scale. The 
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axle 11 is rotatable in an anticlockwise direction (arrow 
A) and in a clockwise direction (arrow B) . 

A helical spring 12 is wound tightly around the axle 11 
thereby being in frictional engagement with the axle 11. 
A first end 13 of the helical spring 12 is fixed to the 

housing 1 of the drug delivery device while the other end 
14 of the helical spring 12 is in a free state. 

Rotation of the axle 11 in the direction of the arrow A 
is allowed since rotation in this direction loosens the 
helical spring 12 whereby the frictional engagement be- 
tween the axle 11 and the helical spring 12 decreases. 

Rotation of the axle 11 in the direction of the arrow B, 
however, is prevented since the frictional forces between 
the axle 11 and the helical spring 12 is increased in- 
stantly due to the ever more tightening of the helical 
spring 12. 

If the free end 14 of the helical spring 12 is displaced 
in the direction of the arrow C, the helical spring is 
slightly unwound which causes the frictional engagement 
between the axle 11 and the helical spring 12 to decrease 
drastically and allows the axle 11 to be rotated clock- 
wise . 

The helical spring 12 is pre-wound before it is posi- 
tioned on the axle 11. The pre-wound helical spring 12 
preferably has an inner diameter that is slightly smaller 
than the outer diameter of the axle 11 when it is not 
mounted on the axle 11. When mounting the helical spring 
12, it is slightly opened causing the inner diameter to 
increase to a size larger than the outer diameter of the 
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axle 11. Then the helical spring 12 is positioned around 
the axle and released. When mounted, the helical spring 
12 is in frictional engagement with the axle 11. 

The invention has been described with reference to a pre- 
ferred embodiment comprising a flexible piston rod 6. 
However, the invention may also be applied in other drug 
delivery devices where a rotating one-way mechanism is 
applicable . 
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Claims 


1. A drug delivery device comprising a housing (1) with a 
drug container (2), said drug container (2) having deliv- 
ering means comprising a piston (5) for expelling a drug 
(4) from the drug container (2), said housing (1) further 
comprising a displaceable piston rod (6) abutting the 
piston (5) of the drug container (2)., rotating means be- 
ing in engagement with the piston rod (6), said rotating 
means being provided with a one-way mechanism, character- 
ised in that the one-way mechanism comprises a helical 
spring (12) wound tightly around an axle (11), one end of 
said helical spring (12) being fixed in relation to the 
housing (1), the other end of the helical spring (12) be- 
ing in a free state. 

2. A drug delivery device according to claim 1 character- 
ised in that a release button (15) is provided, said re- 
lease button (15) being able to displace the free end of 
the helical spring (12) in a direction of unwinding the 
helical spring (12) . 

3. A drug delivery device according to claims 1 or 2, 
characterised in that the piston rod (6) is provided with 
a toothing (7) and is in engagement with a piston rod 
driving wheel (8) provided with a complementary toothing 
(9), said piston rod driving wheel (8) being mounted on 
said axle (11) . 

4. A drug delivery device according to claim 3, charac- 
terised in that the piston rod (6) is flexible and is po- 
sitioned partly around the piston rod driving wheel (8) . 
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5. A drug delivery device according to claim 4, charac- 
terised in that a guiding face (10) is provided in the 
housing (1)/ said flexible piston rod (6) being posi- 
tioned between said guiding face (10) and said piston rod 
driving wheel (8) . 

6. A drug delivery device according to any one of claims 
1-5, characterised in that the drug delivery device is 
provided with an exchangeable drug container (2) . 

7. A drug delivery device according to any one of claims 
1-6, characterised in that the drug delivery device is an 
injection syringe. 
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